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leaf economy independently (Wright & Sutton-Grier 2012) . Meanwhile, allocation patterns (and 48 therefore investment strategies and trait relationships) vary across plant functional types (Ghimire
wherex are the sample means of the data and n is the number of rows in the data. 139 For priors on all multivariate variance-covariance matrices, we used the Wishart distribution where n is the number of observations and m is the number of traits in data matrix x. For 143 further details on this derivation, see (Gelman et al. 2003) . 144 The multivariate nature of this sampling procedure makes it incapable of accommodating par-145 tially missing observations. Therefore, our algorithm included multiple imputation of partially 146 missing data (Graham 2009; White et al. 2010) . For a block of data x containing missing observa-147 tions in columns m and present observations in columns p, missing values x [m] are drawn randomly 148 from a conditional multivariate normal distribution at each iteration of the sampling algorithm:
We emphasize that imputation of missing data is performed iteratively as parameters are being In general, leaf trait estimates from the univariate, multivariate, and hierarchical models were sim-199 ilar (Fig. 2 , Tab. S1 and S2). Where estimates differed between models, the largest differences 200 were between the univariate and multivariate models, and additional constraint from the hierar-201 chical model relative to PFT-specific multivariate models had a minimal effect on trait estimates.
202
Significant differences in trait estimates between univariate and multivariate models occurred even 203 for well-sampled traits, such as leaf nitrogen content.
204
Across-PFT patterns in SLA and N mass , P mass , and R 2009), we found that CLM overestimates V c,max , both by mass and area.
220
We observed differences in the uncertainties of mean estimates with respect to sample size. reduced the sensitivity of uncertainty to sample size (lower slope) ( Fig. 3) . However, the additional 228 benefit from the hierarchical model was small. 
Leaf lifespan (months) SLA (m 2 kg −1 ) Figure 2 : Mean and 95% confidence interval on best estimates of traits for each plant functional type from the univariate, multivariate, and hierarchical models. For leaf lifespan and SLA, results were not significantly different between the mass-and area-based models, so only results from the mass-based model are shown. For some PFT-trait combinations, where large error bars resulting from the relatively uninformative priors are substantially larger than the variability among means, the y axes are constrained to facilitate comparison. In general, differences in estimate uncertainty between the univariate and multivariate models were minimal at large sample sizes but increasingly important at low sample sizes. However, differences in estimate uncertainty between the multivariate and hierarchical models were consistently negligible. Figure 4 : Pairwise trait mean and covariance estimates for all data pooled globally (black) and for each PFT (colored). Covariance estimates not significantly different from zero (p < 0.05) are indicated by x symbols at the mean estimate. x and y axes vary on a log scale, reflecting the fact that the model was fit using the base 10 log of all traits. With the exception of leaf lifespan, pairwise covariances are consistent in direction but vary somewhat in magnitude between PFTs, and when comparing PFT-level and global estimates. However, many pairwise covariances are not statistically significant, particularly (but not always) for undersampled traits and PFTs. 
